We report the validation of a new planetary system around the K3 star EPIC 212737443 using a combination of K2 photometry, follow-up high-resolution imaging and spectroscopy. The system consists of two sub-Neptune sized transiting planets with radii of 2.6R ⊕ and 2.7R ⊕ , with orbital periods of 13.6 and 65.5 d, equilibrium temperatures of 536 and 316 K, respectively. In the context of validated K2 systems, the outer planet has the longest precisely measured orbital period, as well as the lowest equilibrium temperature for a planet orbiting a star of spectral type earlier than M. The two planets in this system have a mutual Hill radius of R H = 36, larger than most other known transiting multiplanet systems, suggesting the existence of another (possibly non-transiting) planet, or that the system is not maximally packed.
I N T RO D U C T I O N
The Kepler mission (Borucki, Koch & Basri 2010) enabled the discovery of exoplanets at a rate unlike any mission before. The data collected by Kepler have uncovered a large variety of planetary systems, with more continuing to be found (e.g. Mayo et al. 2018b ). The K2 mission utilized the same spacecraft to observe different fields along the ecliptic plane for 80 d each. This time baseline limited the K2 mission to detecting planets with orbital periods shorter than 45 d on average. Among the small number of confirmed planets with long orbital periods measured by the K2 mission, the longest until now was K2-118b (Dressing et al. 2017) ; this planet has a period of 50.9 d and a size of 2.49 R ⊕ . Another long-period planet E-mail: mherath2@gmail.com (MH); tchinse@gmail.com (TCH) is K2-263b (2.41 R ⊕ ) with a 50.8 d orbit (Mortier et al. 2018 ); K2-263b remains the only planet from the mission with a period greater than 45 d that has a precisely measured mass ((14.8 ± 3.1) M ⊕ ). The HIP41378 system (Vanderburg et al. 2016b ) is thought to contain three planets (planets d, e, and f) with likely periods of 156, 131, and 324 d, respectively. Multiple transits were observed for these three planets through K2 campaigns 5 and 18, though their periods are yet to be precisely determined (Becker et al. 2018; Berardo et al. 2018) . The EPIC 248847494 system from K2 campaign 14 was found to have a single transit event lasting 54 h, which was revealed to be a possible Jupiter-like planet (1.11 R Jup ) through photometric analysis and radial velocity observations (Giles et al. 2018) . This object has an estimated orbital period of 3650 d, and is classified as a planet candidate due to having just one observed transit. If confirmed, it would be the longest period transiting exoplanet.
Two temperate sub-Neptunes transiting the star EPIC 212737443
Figure 1. Display of a 10 × 10 arcmin finder chart of EPIC 212737443 (the red circle) obtained from the digital sky survey (DSS2). The star towards south-east is catalogued as EPIC 212737293 and has an angular separation of 17 arcsec. The proper motion of EPIC 212737293 (Gaia DR2) is μ α = −2.017 mas yr −1 , μ δ = 0.037 mas yr −1 at a distance of around 2400 pc. Therefore, the two stars are unrelated. See electronic version for colours.
In this work, we report the validation of two sub-Neptune sized planets orbiting a K3-type star at a distance of 347 pc. The outer planet of this system has the longest precisely measured orbital period among K2 planets (P = 65.5 d), and this is the only confirmed K2 multiplanet system with a long-period planet showing two or more transits. In Section 2, details of the K2 data reduction and ground-based observations are given. Sections 3.1 and 3.2 outline details of the transit identification and fitting procedure used to characterize each planet candidate. In Section 3.3, we review host-star properties as obtained from a previous study. The stellar parameters are derived in Sections 3. 4-3.7 . A planet validation analysis by means of a false positive probability (FPP) is presented in Section 4, as well as a dynamical analysis in Section 5. The paper is concluded with a discussion of our findings and a summary in Sections 6 and 7, respectively.
O B S E RVAT I O N S

K2 photometry
Due to the failure of two reaction wheels, the Kepler spacecraft was re-purposed as the K2 mission in 2014 (Howell et al. 2014) . Recently, in 2018 October the Kepler telescope was decommissioned. EPIC 212737443 was observed during K2 campaign 6 for approximately 80 d between 2015 July 13 and 2015 September 30. Fig. 1 shows a portion of sky centred on the star. The motion of stars over pixels of variable sensitivities caused by the rotation of the spacecraft around its boresight angle can show apparent variations in stellar brightness. A method to remove these systematic variations was devised by Vanderburg & Johnson (2014) , which we will describe in brief. An aperture is placed around the target star, which is defined as either an approximately circular pixel region, Figure 2 . The K2 image (9 × 8 pixels) summed from all postage stamp frames of EPIC 212737443 (Vanderburg & Johnson 2014) . The image shown is rotated 7.5 deg east of north (top of the image). Here, the optimal photometric aperture is overplotted in red around the target, with the green dot indicating the centre of the flux distribution. The nearest field star is located a few K2 pixels away towards the south-east direction. See electronic version for colours.
or a region of pixels determined by the pixel response function. The best aperture is found by optimizing the photometric precision of the corrected light curve. The red region in Fig. 2 shows the best aperture chosen in this work and avoids any light contribution from the nearby field star. The flux inside the optimal aperture is decorrelated from position-dependent trends to produce light curves that are available in the Mikulski Archive for Space Telescopes (MAST 1 ). The target light curve was retrieved from MAST and we removed long-term time-dependent trends by fitting and subtracting a cubic spline with knots spaced 0.75 d apart. Fig. 3 shows the raw and detrended K2 light curve for EPIC 212737443.
Speckle imaging
Additional data were obtained from the NASA Exoplanet Star and Speckle Imager (NESSI) at the Kitt Peak National Observatory. We collected data following the procedures described in Howell et al. (2011) . Speckle-interferometric observations were conducted simultaneously in the 'blue' and 'red' bands centred at 562 (width = 44 nm) and 832 nm (width = 40 nm), respectively (Scott, Howell & Horch 2016) , at a frame rate of 25 Hz. After data reduction following Howell et al. (2011) , we obtained diffraction-limited target images with dimensions of 4.6 × 4.6 arcsec (Horch et al. 2009 (Horch et al. , 2012 (Horch et al. , 2017 . Using concentric annuli centred on the target, we found the background sensitivity limits were estimated as described in Howell et al. (2011) . Finally, a contrast curve was produced by fitting a cubic spline to the smoothed 5σ sensitivity limit. The top panel of Fig. 4 shows the contrast curve derived from NESSI observations.
Lucky imaging
We obtained high-resolution images with a lucky-imaging camera on the night of 2018 May 3 in order to search for nearby stars potentially contributing with contaminating light, as well as detect potential bound companions. The observations were conducted as part of the 2018 MiNDSTEp 2 campaign using the two-colour instrument (TCI) at the Danish 1.54-m Telescope at ESO/La Silla Observatory. Each TCI consists of a 512 × 512 pixel Electron Multiplying CCD (Andor, iXon + 897) capable of imaging simultaneously in two colours with a field of view (FOV) of about 45 × 45 arcsec 2 . A detailed description of the instrument and lucky imaging reduction pipeline can be found in Skottfelt et al. (2015) .
The observations and data reduction were carried out using the method outlined in Evans et al. (2016 Evans et al. ( , 2018 , which is briefly described here. The target was observed for 900 s at a frame rate of 10 Hz. The raw data were reduced automatically by the instrument pipeline that performs bias and flat frame corrections, removal of cosmic rays, determination of the quality of each frame, and frame re-centring with the end product being 10 sets of stacked frames ordered by quality. This is then run through a custom star detection algorithm (Evans et al. 2016 (Evans et al. , 2018 that is designed to detect close companion stars that may not be fully resolved. At this point, we would like to stress that due to an observer error the TCI field was centred on the brighter background star EPIC 212737293. This does not, however, affect the images. No close companion stars were detected in the lucky imaging data. The only star visible within the TCI FOV is the well-resolved EPIC 212737293 towards the southeast direction at a distance of around 17 arcsec, and it falls outside the K2SFF pixel aperture. The contrast curve for the LI data can be seen in Fig. 4. 2 http://www.mindstep-science.org/
Archival TripleSpec spectroscopy
We used a near-infrared (NIR) spectrum of EPIC 212737443 obtained by Dressing et al. (2017; see their fig. 23 ) using the TripleSpec instrument (Herter et al. 2008 ) installed at the 20-inch Palomar-Hale Telescope. The spectrum was obtained from the ExoFOP-K2 3 page for the target star. The spectrograph was operated in the fixed (east-west) 1 × 30 arcsec slit-mode yielding a simultaneous coverage of wavelengths between 1.0 and 2.4 μm (covering the YJHK bands) at a spectral resolution of 2500-2700 sampled at 2.7 pixels per resolution element. Core details on the reduction of the spectrum and the corrections that were applied such as the removal of telluric absorption features can be found in Dressing et al. (2017) .
Broad-band archive photometry
We use archive photometric archive data spanning the wavelength region from ultraviolet to infrared. Apparent magnitudes from multiband photometry are obtained from 2MASS (Skrutskie et al. 2006) [J, H, K s ], Pan-STARRS DR1 (Chambers et al. 2016) [g, r, i, z, y] , Sky-Mapper 4 (Wolf et al. 2018) [u, v, g, r, i, z] , AllWISE (Wright et al. 2010) [W1, W2, W3, W4] , and Gaia DR2 (Gaia Collaboration 2018b) [G, G BP , G RP ]. All data except for the SkyMapper data were retrieved and compiled via the ViZieR service. We note that the AllWISE W3 and W4 magnitudes have significantly less photometric precision compared to the other two measurements. In particular, the W4 magnitude is only an upper limit with a signal to noise of less than 2. No photometric data from the Sloan Digital Sky Survey exist for EPIC 212737443.
DATA ANALYSIS
Transit detections
A transiting planet candidate with a 13.6 d period was identified in the K2 light curve by Pope, Parviainen & Aigrain (2016) and again by Barros, Demangeon & Deleuil (2016) for this system. We used the box least square (BLS) algorithm (Kovacs, Zucker & Mazeh 2002 ) with a signal detection efficiency (SDE; Ofir 2014) to confirm the existence of this candidate. The BLS search yielded a 13.6 d signal with a transit depth of 1000 ppm (parts per million) and SDE of 11. We masked the transits identified from the first BLS iteration and ran the BLS algorithm again over the residual data. The second BLS iteration revealed a signal with a period of 65.5 d with SDE = 7. Upon visual inspection of the light curve, we identify two transit events at 2394.78 (BJD-2454833) and 2460.44, with each transit having a depth of 1100 ppm.
Transit modelling
We used the PYTHON package BATMAN 5 (Kreidberg 2015) to model the transits (Mandel & Agol 2002) . For computational efficiency, we fitted the models to regions of three transit durations (3 × T 14 ) centred on each transit. The free parameters used to compute the models include the planet-star radius ratio R p /R , the scaled semimajor axis a/R , the impact parameter b = acos i/R where i is the orbital inclination to the line of sight, the epoch of first transit T 0 , the orbital period P, and two limb-darkening coefficients (q 1 , q 2 ) from Kipping (2013) assuming a quadratic limb-darkening law. Monte Carlo sampling of the stellar parameters was used to obtain the distributions of the limb darkening-coefficients from an interpolated grid based on the tabulated parameters of Claret, Hauschildt & Witte (2012) , which were then used for Gaussian priors on the limb-darkening coefficients. The limb-darkening coefficients were determined based on stellar atmospheric properties as derived in this work (see Section 3.5). Uniform priors were used for all other parameters. In addition, we fitted for the logarithm of the Gaussian errors (log σ ) and a constant out-of-transit baseline offset. For parameter estimation, we used an affine-invariant Monte Carlo Markov Chain (MCMC) implemented within the EMCEE PYTHON package (Foreman-Mackey et al. 2013) to sample the posterior distributions of the aforementioned transit model parameters. The MCMC was run for 5000 steps using 100 walkers and a burn-in phase of 2000 steps. We computed the autocorrelation time of each parameter to ensure that we collected at least several thousand effectively independent samples after burn-in. The evolution of the MCMC chain populations was qualitatively monitored by generating trace plots for each parameter. The chains showed convergence after about 600 steps.
The fitted parameters were used to derive the inclination i, and transit duration T 14 . Initially, we did not impose a prior on the stellar density (ρ ) and derived its value through the transit fits themselves. The mean stellar densities from the fits for planets b and c were 3.46 . We repeated our parameter estimation calculations with a Gaussian prior based on the stellar density derived in Section 3.8. In addition, we did not detect any transit timing variations in this system. Fig. 5 gives the folded light curves with their respective best-fitting models for planets b and c. We report the median and 68 per cent credible interval of the resulting posteriors.
For planet c, we fitted each transit separately, using a uniform prior for the orbital period and assuming both circular and eccentric orbits. We then compared the resulting posteriors from each fit. The duration and depth agreed to within 0.06σ and 0.27σ for all posteriors (both eccentric and circular orbits). We repeated the experiment using a Gaussian prior on the mean stellar density, the value of which is based on our results in Table 3 . In this case, the posterior distribution of the orbital period peaked near 65 d. Under the assumption that the transits are from two different objects, we then computed the minimum orbital periods necessary to replicate the observations in our data. Using the mid-transit time of each eclipse with the start and end points of the photometry, we determined that the shortest period that would show a single transit is 68.6 d. We then used the radius derived for each transit to estimate planet masses via the empirical mass-radius relationship of Weiss & Marcy (2014) . Following Weiss et al. (2018) , we found the ratio of periods (P 2 /P 1 ) corresponding to a Mutual Hill radius of 3.5, which is the theoretically determined stability criterion for the minimum space between two planets (Wisdom 1980 ). This presented a scenario in which two equally sized planets with periods of 68.6 and 80.2 d can recreate the two transits seen in our data set. Assuming that these orbits are circular (e = 0) with equatorial transits (b = 0), we computed the transit durations using the periods and their semimajor axes. The durations were larger (0.2320 ± 0.06 and 0.2450 ± 0.07 d) by a factor of 0.68σ and 0.72σ than the durations of the observed transits (0.190 ± 0.016 and 0.192 ± 0.022 d). The durations differ by a factor of 0.15σ between transits as opposed to the 0.06σ difference in our observed transits. However, the durations become indistinguishable between orbits for values of e > 0 and b > 0.
Preliminary stellar classification
An initial characterization of EPIC 212737443 was presented by Huber et al. (2017) based on the classification of 138-600 stars in K2 campaigns 1-8. The result constitutes the Ecliptic Plane Input Catalog (EPIC 6 ). The single-star characterization is based on a simulated synthetic stellar population obtained from the Galaxia model (Sharma et al. 2011) . The model is obtained by means of calibration of the observed J-band distribution of a sample of targets in the Kepler field with well-determined stellar properties obtained from asteroseismology and spectroscopy (Huber et al. 2014) . Stellar properties are then inferred from posterior probabilities using the synthetic stellar population as a prior in conjunction with archive broad-band photometry and kinematics for (Skrutskie et al. 2006) . We find the J − K s colour to be 0.664 ± 0.035. The J-band reduced proper motion (RPM J ) is calculated to be 6.373 ± 0.026 mag using recent Gaia DR2 astrometry data (Section 3.4). Qualitatively, the (J − K s , RPM J ) measurements classifies EPIC 212737443 as a dwarf-star (see their fig. 6 ; Huber et al. 2017) . For this particular population, log g seems to be well constrained to within a relatively narrow interval of log g ∈ [3.5, 5] with T eff spanning from 3500 to 8000 K. These parameter ranges are consistent with what is expected for dwarf stars from theoretical considerations. We note that Huber et al. (2017) discussed several shortcomings in their method. The source of largest bias in stellar mass and radius is the use of slightly outdated isochrones that were adopted in the Galaxia model. Huber et al. (2017) reports that inferred stellar radii of K-to M-type dwarf stars can be underestimated by up to 20 per cent. Dressing et al. (2017) presents NIR spectroscopic follow-up observations of 144 candidate planetary systems from K2 campaigns 1-7, including 72 NIR spectra of cool dwarfs (T eff < 4800 K and R < 0.8 R ). While their revised effective temperatures are generally consistent with the statistically inferred temperatures from Huber et al. (2017) , the authors find that stellar radii are typically 0.13 R larger. Hence, the Huber et al. (2017) EPIC catalog is only a preliminary resource for estimation of stellar properties. From Sections 3.4-3.8, we attempt to derive stellar properties from archive photometry and a single NIR spectrum.
Astrometry and stellar kinematics
From Gaia DR2 (Gaia Collaboration 2018b), the parallax of EPIC 212737443 was measured to be π = 2.95 ± 0.04 mas (relative error of σ π /π 1.4 per cent). From d = 1/π along with a Monte Carlo based error propagation, we find that d = 339.5 ± 4.8 pc. Using Luri et al. (2018) and the Bayesian-based method for distance estimation outlined in Kupfer at al. (2018) , we found that d = (338.0 ± 4.9) pc, which is in good agreement (0.22σ ) within our distance estimate. In general, for measurements with a relative parallax error of < 10 per cent the distance estimate from a Bayesian inference is nearly identical to a 1/π distance estimate and mainly independent of the choice of prior (Bailer-Jones et al. 2015) . EPIC 212737443 has Gaia DR2 proper motions in RA and Dec. of −46.2 and 22.2 mas yr −1 , respectively. The total proper motion is 51.3 mas yr −1 . Combining the proper motion and Gaia distance results in a tangential velocity of approximately 82 km s −1 . From our TripleSpec spectrum, we measured the radial velocity of the star to be (−16 ± 5) km s −1 . By combining the total proper motion, distance and radial velocity, we found a 3D space velocity of (U, V, W) = (89.6, −8.7, 27.1) km s −1 relative to the local standard of rest, assuming a solar motion of (10.0, 5.3, 7.2) km s −1 from Dehnan & James (1998) .
It is possible to infer the Galactic population of a star from the 3D kinematics (see Bensby, Feltzing & Lundström 2003; Soubiran, Bienaym & Siebert 2003) . Following the method of Reddy et al. (2006) , we obtain population probabilities of 92, 8, and <0.1 per cent for the thin disc, thick disc, and halo populations, respectively. We note that there are uncertainties in the derived velocities and solar motion, however, these only affect the probabilities by a few per cent. We therefore suggest EPIC 212737443 is a member of the Galactic thin disc.
Stellar temperature and surface gravity
We derived stellar atmospheric properties by comparing the reduced TripleSpec spectrum to synthetic spectra from the Phoenix (Husser et al. 2013 ) library of high-resolution spectra. All library spectra were downgraded by convolution to match the spectral resolution of the TripleSpec spectrum. The library considers stars with 2300 < T eff < 15000 K and 0 < log g < 6 (cgs). The TripleSpec spectrum was normalized with a second-order polynomial function. We implemented an IDL routine that randomly selects 25 points for each band from the continuum level (within 2 per cent of the continuum) and then tested against library spectra that were normalized with a polynomial using the random points found for the target spectrum. We systematically probed 2300 < T eff < 15000 K with (i) log g freely varying, (ii) log g = 4.5 (cgs), and (iii) log g = 5.0 (cgs), and we evaluated the χ 2 statistic to quantify each match. A bestfitting Gaussian function was fitted to the resulting distribution providing a mean and uncertainty. As a test of our method, we downloaded the reduced TripleSpec spectrum for the star EPIC 211770795 (Dressing et al. 2017 ) and compared the Dressingderived temperature (T eff = (4753 +129 −155 ) K) to the value obtained through our method (T eff = (4589 ± 189) K). The values were in good agreement (0.67σ ), and were based on fixing log g = 4.5 (cgs). No significant variation was seen when varying log g by ±0.5. We therefore base our results on the Phoenix library with log g = 4.5 (cgs), and for EPIC 212737443 we found T eff = (4635 ± 110) K. This estimate agrees well with the EPIC catalog at a 0.29σ level. A surface gravity of log g = 4.5 (cgs) is consistent with the results from the EPIC catalog (see Section 3.3).
SED modelling
To get a second independent set of values for T eff and log g, we compiled all available observed archive (reddened) broadband photometric measurements (see Table 2 ) for our target and carried out a spectral energy distribution (SED) analysis. We used the Virtual Observatory SED Analysis (VOSA 7 v5.1) tool (Bayo et al. 2008 ) for this purpose. VOSA derives stellar properties using theoretical atmosphere models from which synthetic photometry is calculated to fit the observed stellar magnitudes in various passbands. We considered the BT-Settl atmosphere model (Allard, Homeier & Freytag 2012) for which grid models exist for a large range in the three main atmospheric parameters. Table 2 . Stellar parameters of EPIC 212737443. We derived the JohnsonCousins (B J , V J ) and Kron-Cousins (R C , I C ) magnitudes from the precise Pan-STARRS1 g P1 , r P1 , i P1 magnitudes as a weighted mean using the linear transformation equations from Tonry et al. (2012) and Kostov & Bonev (2018) . The derived magnitudes, however, were not included in the SED modelling. For all considered models, we find that the SkyMapper u, v and i, z flux densities are systematically underestimated when compared to the model-based flux densities. We indicate those points with the vertical lines in Fig. 7 . The acclaimed precision in those pass-bands seems too high and the associated errors are likely much larger in reality. We have therefore excluded the SkyMapper u, v, i, z data and found models with a significantly smaller χ 2 ν on the order of χ 2 ν 30. We highlight data that were included in the SED modelling.
Parameter
Value Source The effect of interstellar extinction was accounted for in the SED modelling by adopting the mean extinction law for interstellar dust R V = 3.1 ± 0.1 as described by Fitzpatrick (1999) . The colour excess E(B − V) was obtained from the Bayestar15 8 sight-line 3D dust map provided by Green et al. (2015) using the distance inferred from Gaia DR2. We determined E(B − V ) = 0.01 +0.02 −0.01 . The resulting extinction was found to be in the range A V ∈ [0, 0.083]. This reddening is somewhat consistent with the value (0.04) found by Huber et al. (2017) and is concordant with the K2 Campaign 6 field of view being outside the galactic plane, where reddening in general is expected to be small. The five model parameters were T eff , log g, [Fe/H] , A V , and M d , where the latter parameter is a flux density proportionality factor. The Gaia parallax distance to EPIC 212737443 was included in the SED analysis to obtain an estimate of the stellar radius from the derived total flux estimate. For EPIC 212737443, the 2MASS JHK s photometry in particular is of great value to constrain T eff due to probing different slopes on the SED. We chose to discard the u, v, i, z SkyMapper measurements since they consistently underestimate the theoretical flux densities. They are discrepant at a >10σ level. Including SkyMapper (u, v, i, z) data produced fits with χ 2 ν typically larger than 200. Also, the Gaia measurements were not included as the three spectral windows are too broad. Derived photometric pass-bands including the Kepler and the AllWISE W4 (upper limit magnitude only) magnitudes were also not included in the final SED analysis. Table 2 indicates which data were used in the SED analysis.
Initially, we let all model parameters float freely. Based on the BT-Settl model, we found values of T eff = (4600 ± 50) K, log g = (4.5 ± 0.35) cgs, and [Fe/H] = (−1.0 ± 0.25) dex. The reduced chi-squared χ 2 ν was found to be 34.3 for (13-5) degrees of freedom. As a rule of thumb (C. Rodriges, private communication) good SED models have 10 < χ 2 ν < 50. Errors were found from a Monte Carlo bootstrapping method and are mainly limited by the grid mesh for a given parameter. The surface gravity is consistent with the (J − K s , RPM J ) measurement for our star (see earlier section). The most accurate parameter from an SED model is the T eff . However, in our case an uncertainty of 50 K is judged to be too optimistic. The surface gravity and metallicity are in general poorly constrained from broad-band photometry and are therefore the least accurate quantities. In our second experiment, we fixed the metallicity to [Fe/H] = 0.0 dex since a [Fe/H] = −1.0 dex is rarely found for stars in the solar neighbourhood. Fixing the metallicity to a solar value is empirically justified following the work by Guo et al. (2017) . The authors found a mean metallicity of [M/H] mean = (−0.045 ± 0.009) dex from a sample of 800 Kepler target stars. This value is significantly (3.8σ ) larger than the metallicity estimate from the first SED experiment for a freely floating metallicity. Based on the BT-Settl model, we found values of T eff = (4600 ± 50) K, log g = (3.5 ± 0.25) cgs for a fixed [Fe/H] = 0.0 dex. The reduced chi-squared χ 2 ν was found to be 50.9 for (13-4) degrees of freedom. While the effective temperature has not changed (with a possibly too optimistic uncertainty); the surface gravity changed by 2.3σ between the two runs.
From the distance, total flux, and effective temperature, as obtained from the second experiment, the stellar radius is found to be R = (0.660 ± 0.019) R . From the surface gravity and the radius estimate, we find an unreliable stellar mass of M = (0.050 ± 0.029) M and should be ignored. The SED produced from VOSA is shown in Fig 7. In a final attempt, we tried to estimate the stellar metallicity from considering various evolutionary tracks (Siess, Dufour & Forestini 2000) in a colour-absolute magnitude diagram. We found the uncertainties in the absolute magnitude to be too high in order to constrain the metallicity for this star. For the remainder of this work, we therefore adopt a metallicity estimate of [Fe/H] = 0.0 dex as suggested empirically by Guo et al. (2017) .
Stellar mass and radius -I
To obtain estimates for the stellar mass and radius, we used the method outlined in (Da Silva et al. 2006 ) made available via the 
PARAM
9 (v 1.3) web interface service. Stellar parameters are interpolated from stellar isochrones constrained by the bolometric luminosity and effective temperature. The luminosity is determined from Gaia DR2 parallax and the extinction-corrected V-band magnitude that we calculated from JHK s photometry using the method in Huang et al. (2015) . We used the previously (second SED experiment) determined values of T eff , [Fe/H] = 0.0, and m V = (14.836 ± 0.013) along with π = (2.95 ± 0.04) mas as input values, and found M = (0.713 ± 0.012) M , R = (0.658 ± 0.008) R , log g = (4.633 ± 0.015) cgs. The radius estimate is in excellent agreement (0.1σ level) with the radius estimate obtained from the second SED run.
Stellar mass and radius -II
To produce a final set of parameters, we used the ISOCHRONES (Morton 2015a ) PYTHON interface to the MIST stellar evolution models (Dotter 2016) . The parameters are calculated with the 2MASS JHK s band photometry and Gaia DR2 parallax measurements. Initially, we used Gaussian priors on T eff and log g based on our results from Section 3.5, and posterior samples via the MULTINEST algorithm (Feroz et al. 2013 ). We found that T eff = (4684 ± 79) K, log g = (4.622 ± 0.024) cgs, [Fe/H] = −(0.137 ± 0.127) dex, M = (0.690 ± 0.038) M , R = (0.673 ± 0.024) R , and A V = 0.150 +0.186 −0.108 mag. We then removed the priors on T eff and log g to get another set of values using only the broadband photometry and Gaia DR2 parallax. No change was seen between the outputs, except the metallicity that had a value of [F e/H ] = −(0.180 ± 0.124) dex in the second run. We also found that the mean stellar density ρ = 3.190 +0.256 −0.250 that is in good agreement with the values derived in Section 3.2. We Table 3 . Adopted physical and atmospheric parameters for EPIC 212737443 using ISOCHRONES (Morton 2015a This work used this value of the mean density as a prior in the transit analysis (see Section 3.2). The final parameters are given in Table 3 . In addition, we added updated parameters for the two planets in Table 4 .
S TAT I S T I C A L VA L I DAT I O N
An assessment of the probability that the transits are astrophysical false positives was conducted using the VESPA software package (Morton 2015b) . VESPA utilizes the Trilegal Galaxy model (Girardi et al. 2005) to determine the posterior probabilities for planetary scenarios and a set of false positive scenarios. The false positive scenarios taken into account include a blended background eclipsing binary, a hierarchical triple system, and the star is an eclipsing binary. All these scenarios are simulated by modelling the host star and its background, which are then compared to the observed phase-folded light curve. VESPA uses the broad-band photometric data, spectroscopic priors, and the contrast curves described in Section 2 as input. Additionally, we use the physical parameters of the planets and host star as calculated in Section 3, and constraints on the secondary eclipse depth and maximum exclusion radii. We use the criterion that if the FPP is <1 per cent then the planet is considered validated (Montet et al. 2015; Crossfield et al. 2016) . For this system, VESPA returned FPP values of 4.79 × 10 −5 and 1.15 × 10 −8 for planets b and c, respectively. Candidates in multitransiting systems are much more likely to be planets than those in single transit systems (Lissauer et al. 2012) , which VESPA does not take into account. It was estimated that candidates in systems with two transits are 25 times more likely to be planets, thus the true FPPs are likely even lower than the above estimates from VESPA. We therefore consider this to be a validated system of two planets.
DY NA M I C A L S TA B I L I T Y
We carried out a dynamical stability analysis based on the probabilistic mass-radius relation of Wolfgang, Rogers & Ford (2016) . Using the mass-radius relation, the planet masses were found to be (9.24 ± 2.64) M ⊕ and (9.63 ± 2.58) M ⊕ , for b and c, respectively. We employed the MERCURY6 orbit integration package (Chambers 1999) and utilized the mixed-variable symplectic algorithm with a constant time stepping of 1/10 d. We integrated several initial orbital configurations aiming at investigating the orbital stability as function of the initial phase and eccentricity. Co-planar orbits were considered. The initial semimajor axis values were set to the derived values obtained from the best-fitting model. Several orbital configurations were integrated for 10 5 yr. Long-term integration spanned a time period of 10 7 yr. After integration, the relative energy change was at the order of a few part in 10 9 . The results are shown in Figs 8 (a)-(c) . We chose to display the time evolution of the pericentre distance (q = a(1 − e)), semimajor axis (a), and apocentre distance (Q = a(1 + e)) for various eccentricities of the two planets providing information on the eccentricity variation. System stability for the two-planet system is demonstrated for low to moderate initial eccentricities from 0.0 up to 0.40 for both planets. The system became unstable at eccentricities over 0.40, implying the onset of orbit crossing between the two planets, thus imposing a constraint on the eccentricities that are possible for each planet. For initial circular and near-circular orbits the mutual perturbations are small for the considered masses and the system stability is qualitatively guaranteed over the 10 7 yr. Mutual gravitational perturbations seem small for the considered masses.
D I S C U S S I O N
In the context of K2 exoplanets, planet c has the longest confirmed orbital period with two or more observed transits. 10 The HIP41378 system is thought to contain three planets with orbital periods above 100 d (Vanderburg et al. 2016b ), but are yet to be precisely measured (Becker et al. 2018; Berardo et al. 2018) .
Using the equation
, and applying f = 1 (Koch et al. 2010 ) with a bond albedo of A B = 0.3, we find the equilibrium temperatures of planets b and c to be 536 ± 18 K and 316 ± 9 K, respectively, making them both temperate planets. Again, planet c stands out as the coolest planet found around a star earlier than an M-type star within the K2 mission.
11
Since planet c only exhibits two transits, there is a non-zero probability that the transits are from two distant planets as opposed to being from a single body (Benneke et al. 2017 ). In Section 3.2, we showed that when the two transits are taken individually, they have near-identical transit depths and transit durations. In addition, we demonstrated that if the transits are from two separate objects with circular, equatorial orbits, they would have minimum periods of 68.6 and 80.2 d with transit durations longer than what was observed. We carried out an additional investigation to determine the transit durations if these orbits are eccentric with non-zero impact parameters. We found that the theoretical durations become more consistent with the observed durations for values of b between 0.45 and 0.6, eccentricities between e = 0.25 and e = 0.4. If the orbits are moved further away from each other, stable orbits with a high eccentricity that could replicate the observed data become more likely. Therefore, we acknowledge the possibility that the two transits spaced 65 d apart could be from two different bodies. But based on our analysis, a two-planet system with planet c having a period of 65 d seems the simpler explanation for the observations. The current ephemeris of planet c could be used to predict when future transits would happen, and targeted observations could be carried out at a specific time with a telescope such as the Spitzer Space Telescope or CHEOPS. The observation of a third transit at a predicted time would confirm if the two transits seen in our data belong to the same object.
We computed the mutual Hill radius ( R H ) between the two planets using the methods in Weiss et al. (2018) . As the mutual Hill radius is dependent on the planet masses, we used both the empirical relationship in Weiss & Marcy (2014) as well as the relationship in Wolfgang et al. (2016) , and found R H = 33.1 and 36.2, respectively. Similarly, we found the values of R H for all adjacent pairs of planets validated throughout the K2 campaign. The distribution of R H was consistent between the values of 10 and 30 (with the Weiss & Marcy relation), with only two adjacent pairs having values below 10. Of 81 pairs, only 12 adjacent pairs have mutual Hill radii higher than that of the EPIC 212737443 system. All but one of the planet pairs contain either an ultrashortperiod planet (P < 1 d), a pair of super-Earth-type planets or two planets with radii differing by more than 1 R ⊕ . EPIC 212737443 is the only K2 system with R H > 35 including two planets with nearequal size. Weiss et al. (2018) concluded that there is a correlation between the radii of planets and the spacing between adjacent pairs. The implication of this correlation is that systems with similarly sized planets could potentially be direct remnants from the planet formation phase (Millholland, Wang & Laughlin 2017) . In terms of Hill radii, there is a lot of space in this system for a third planet to trace an orbit between planets b and c. Either a potential third planet is too small to be detected given the noise floor, could be a nontransiting planet (inclined orbit), or it could have been ejected from the system as a result of a past encounter event. We used MERCURY6 once again to place an 9 M ⊕ mass planet on a circular orbit between planets b and c to test the system stability. The simulation resulted in a stable configuration over 10 7 yr, adding to the likelihood of a third planet. However, the sample of Kepler systems studied in Weiss et al. (2018) and our analysis of K2 systems show that a majority of compact multiplanet systems contain planets of similar sizes. This means it is much more likely that another sub-Neptune sized planet lies between the validated planets, instead of a small planet that could not be detected. The implication here is that if a third planet exists, it is most likely to be non-transiting or have been ejected. Future follow-up observations will certainly be needed. However, the main issue for such observations is the faint nature of this star requiring a large aperture telescope.
S U M M A RY
In conclusion, we used a light curve from the K2 mission along with high-resolution imaging to characterize and confirm a system of two planets around EPIC 212737443. Planet b has an orbital period of (13.603 ± 0.0013) d of and a radius of (2.580 ± 0.084) R ⊕ , while planet c has a period of (65.550 ± 0.0089) d and a radius of 2.660 ± 0.128 R ⊕ . The radii of the two planets puts them firmly within the size regime of sub-Neptune-type planets. Their sizes imply that the planets are most likely gaseous, or contain significant amounts of volatiles such as water. The large mutual Hill radius of the system opens up the possibility for an additional planet of nearequal sizes between planets b and c. The study of systems with large values for R H , such as EPIC 212737443, would add to the ongoing investigations of multiplanet systems to learn more about how planets are arranged and the implications for their formation histories.
